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If e - 1 absolutely,
for all values of 8. If e = 1 very nearly, R = 1 nearly for all values of 8 for which sin(^/cS) is not very small. The field will be of the full brightness corresponding to the source, but will be traversed by narrow black lines.
This condition of things may be approximated to in the case of the layer of water over mercury by making the reflexion very oblique. The experiment in this form succeeds, but the high obliquity is inconvenient. In the researches of MM. Fabry and Perot the transmitted light is employed with an incidence approximately perpendicular. If a transparent plate could be composed of material for which e = 1 nearly, the transmitted light (1 — jR) would nearly vanish except when sin (^-/c8) is close to zero. The field would be dark in general, but be traversed by narrow bright lines. Unfortunately there is no transparent material giving nearly complete reflexion at perpendicular incidence, but MM. Fabry and Perot have obtained very interesting results by the use of lightly silvered glass surfaces. The silvered surfaces may include a plate of air, of which the thickness can then be regulated, or they may be the external surfaces of a plate of glass, which needs to be very accurately formed. This arrangement constitutes a spectroscope, inasmuch as it allows the structure of a complex spectrum line to be directly observed. If for example we look at a soda flame, we see in general two distinct systems of narrow bright circles corresponding to the two D-lines. With particular values of the thickness of the plate of air the two systems may coincide so as to be seen as a single system, but a slight alteration of thickness will cause a separation. One peculiarity of the light from a soda flame will at once strike the observer more conspicuously than with any other form of spectroscope. If the flame contains but little soda, the lines of the two systems are very unequal in brightness, but the difference greatly diminishes when the supply of soda is increased, as would be necessary from the first in other methods of observation. In using this apparatus the eye of the observer must be focused for infinity, and the adjustment of the reflecting surfaces to parallelism must be very exact. A small movement of the eye in any direction should not entail an expansion or contraction of the rings.
In Michelson's apparatus the colours reflected from a thin plate are obtained without actual approximation of the reflecting surfaces. By means of it Michelson has made a very thorough and successful comparison of the standards of length and the wave-lengths of the radiation obtained by electric discharge from cadmium vapour in a vacuum tube.]
The relations between the factors b, c, e, f have been proved, independently of the theory of thin plates, in a general manner by Stokes*, who called to his
* " On the Perfect Blackness of the Central Spot in Newton's Rings, and on the Verification of Presnel's Formulae for the Intensities of Reflected and Refracted Rays." Camb. and Dub. Math, Jour, Vol. iv. p. 1, 1849; reprint Vol. re. p. 89.ed.
